Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.005 Å; R factor = 0.048; wR factor = 0.123; data-to-parameter ratio = 11.3.
The title compound, C 32 H 35 NO 4 , is an unexpected product obtained in the SmI 2 -mediated radical cross-coupling of a lactam 2-pyridyl sulfone with an arone. The asymmetric unit contains two molecules. In both molecules, the core pyrrolidinone ring adopts an approximate envelope conformation (with the C atom bearling the benzyloxy substituent as the flap) and the cyclohexyl ring has a chair conformation. The relative orientation of the two substitutent groups at the 4and 5-positions of the pyrrolidinone ring is anti in both molecules, with O(benzyloxy)-C-C-C(benzene) torsion angles of 150.8 (3) and 154.2 (2) . In the crystal, C-HÁ Á ÁO interactions involving carbonyl groups as acceptors lead to the formation of a tape motif propagating parallel to the a-axis direction.
Related literature
For backround to the synthesis, see: Shiue et al. (1997) ; Zheng et al. (2005) ; Hu et al. (2013) .
Experimental
Crystal data C 32 H 35 NO 4 M r = 497.61 Monoclinic, P2 1 a = 9.4964 (4) Å b = 28.6497 (13) Å c = 9.9511 (4) Å = 96.727 (4) V = 2688.8 (2) Å 3 Z = 4 Mo K radiation = 0.08 mm À1 T = 100 K 0.2 Â 0.12 Â 0.09 mm
Data collection
Oxford Diffraction SuperNova diffractometer Absorption correction: multi-scan (CrysAlis PRO; Oxford Diffraction, 2006) T min = 0.927, T max = 1.000 11184 measured reflections 7540 independent reflections 6140 reflections with I > 2(I) R int = 0.037 Refinement R[F 2 > 2(F 2 )] = 0.048 wR(F 2 ) = 0.123 S = 1.03 7540 reflections 669 parameters 1 restraint H-atom parameters constrained Á max = 0.21 e Å À3 Á min = À0.18 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). 
Comment
In the SmI 2 /HMPA-promoted phenyl-carbonyl coupling reaction, a special type of phenyl radicals were generated from benzaldehyde and acetophenones by Shiue et al. (1997) . In addition, using SmI 2 as the single electron reductant, acylaminoalkyl radicals were generated from 2-pyridyl sulfides or 2-pyridyl sulfones (Zheng et al., 2005; Hu et al., 2013) .
So, the SmI 2 -mediated phenyl-pyrrolidyl coupling of (4S)-1-(4-methoxybenzyl)-4-benzyloxy-5-(pyridin-2-ylsulfonyl)pyrrolidin-2-one with benzoylcyclohexane produced (4S,5R)-4-(benzyloxy)-5-(4-(cyclohexanecarbonyl)phenyl)-1-(4methoxybenzyl)pyrrolidin-2-one reasonably. Here we report the structure of the title compound.
Experimental
To a solution of (4S)-1-(4-methoxybenzyl)-4-benzyloxy-5-(pyridin-2-ylsulfonyl)pyrrolidin-2-one (0.5 mmol) and benzoylcyclohexane (1.5 mmol) in dry THF (10 ml) was added a freshly prepared t-BuOH-containing SmI 2 (0.1 M in THF, 20 ml, 2.0 mmol) at -60 °C. After being stirred for 2 h, the reaction was quenched with a saturated aqueous solution of NH 4 Cl (10 ml), and the resulting mixture was extracted with EtOAc (3 × 15 ml). The combined organic layers were washed with brine, dried over anhydrous Na 2 SO 4 , filtered and concentrated under reduced pressure. The residue was purified by flash chromatography on silica gel (eluent: EtOAc/Hex = 1: 10) to afford the title compound (white crystals, yield 35%). Single crystals of the tiltle compound were obtained by slow evaporation of a mixture of n-hexane/dichloromethane solution. The title compound was prepared from an optical pure starting material and no racemization was observed in this reaction. IR (film): 3066, 3027, 2928, 1716, 1611, 1513, 1248, 1316, 1108 
Refinement
The hydrogen atoms were positioned geometrically, with C-H = 0.93, 0.98, 0.97 and 0.96 Å for phenyl, methine, methylene and methyl H atoms, respectively, and were included in the refinement in the riding model approximation. The displacement parameters of methyl H atoms were set to 1.5 U eq (C), while those of other H atoms were set to 1.2 U eq (C).
In the absence of significant anomalous scattering effects, Friedel pairs were merged. The absolute configuration was assigned with reference to the starting materials in the synthetic procedure.
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Figure 1
The molecular structure of the title compound showing 50% probability displacement ellipsoids.
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Figure 2
The packed unit cell. 
(4S,5R)-4-Benzyloxy-5-[4-(cyclohexanecarbonyl)phenyl]-1-(4-methoxybenzyl)pyrrolidin-2-one
where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.21 e Å −3 Δρ min = −0.18 e Å −3 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.2734 (5) 0.20483 (14) 0.1362 (4) 0.0441 (10) 
